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THE QUENCH VENT CONSISTS OF STRAIGHT SECTIONS AND ELBOW OF A DETERMINED DIAMETER AND LENGTH, FROM THE MAGNET QUENCH VALVE TO THE EXHAUST QUENCH VENT NOTES
OUTSIDE THE BUILDING. IT SHALL BE DESIGNED BY THE MECHANICAL CONTRACTOR TO WITHSTAND A MAXIMUM PRESSURE OF 6.5 PSI (SEE QUENCH VENT

9-11"
Yl QUENCH VENT CAP TO BE DESIGNED (IN ACCORDANCE
' WTRLIBUENCIE NENT_NOTES., TS StEER). DETALED |\ NOTES—THIS SHEET). THE QUENCH VENT DESIGN MUST PASS THE QUENCH VENT CALCULATOR, PROVIDED BY THE SIEMENS PROJECT MANAGER
AND SPECIFIED BY THE MECHANICAL ENGINEER OF = - ~ : 1) IN THE EVENT OF A QUENCH, THE THERMAL ENERGY DISSIPATED
A SUCCESSFUL DESIGN WILL COMBINE THE LENGTH OF TUBE, DIAMETER OF TUBE, AND NUMBER OF ELBOWS SO THAT THE MAXIMUM PRESSURE IS NOT EXCEEDED ClUSES AN EXTREMELY RAPID BOIL OFF OF THE LIQUID HELIUM. THE

RECORD TO PREVENT RAIN FROM ENTERING THE :
QUENCH DUCT. SEE QUENCH VENT MNOTES. SYSTEM MUST BE CAPABLE OF VENTING THE LARGE WVOLUME OF GAS
GEMNERATED AT THE APPROXIMATE EXPANSION RATIO OF 1:700 FROM

EXHAUST DUCT OF QUENCH LIQUID AT 4.2°K TO ROOM TEMPERATURE GAS. THE EXHAUST SYSTEM
TUBE IS CRITICAL FOR THE SAFE OPERATION OF THE MAGNET, THE DATA IN
" THIS DOCUMENT MUST BE FOLLOWED. SINCE HELIUM VENTED IN A

AN AREA AT LEAST 2.5 TIMES THE CROSS SECTION QUENCH IS AN ASPHYXIANT & AN EXTREMELY COLD GAS, THE QUENCH

OF THE QUENCH VENT EXITING DUCT. FLEXIBLE TUBE MUST ALWAYS END AT A POINT WHERE ACCESS BY PEOPLE IS
MAY VARY IN SIZE DEPENDING ON THE LENGTH OF | _ SECTION NOT POSSIBLE. QUENCH TUBE PLANNING MUST ONLY BE DONE BY
RUN AND THE AMOUNT OF BENDS REQUIRED TO - - " QUALIFIED PERSONNEL. IT IS THE OWNER'S RESPONSIBILITY TO ENSURE
ROUTING DETALL THIS SHEET FOR INFORMATION ON ) B -~ B i 4 THAT THE QUENCH TUBE IS MAINTAINED IN AN OPERABLE STATE.

DEFLECTOR PLATE, SEE QUENCH VENT NOTES. NCH VENT / ' LA it v UENCH TUBE FLANGE
SIZING THE CRYOGEN EXITING DUCT. Sﬁ-ﬁé E SN MAGNET 2) IF THE QUENCH VENT IS NOT CONFIGURED CORRECTLY THERE IS
D A RISK OF DANGER THAT MAY LEAD TO DEATH OR SERIQUS INJURY
AND CAN RESULT IN STRUCTURAL DAMAGE. THE EXHAUST MUST NOT

BE VENTED IN AN ENCLOSED SPACE. THE OPERATOR OF THE SYSTEM
MUST PREPARE AN EMERGENCY PLAN IN THE EVENT OF A QUENCH.

3) THE QUENCH TUBE CONSISTS OF STRAIGHT, HYDRAULICALLY
SMOOTH SECTIONS, BENDS UP TO 90" AND A DIFFUSER, IF REQUIRED.
THE END OF THE TUBE MUST BE PROTECTED FROM RAIN, SNOW, AND
FOREIGN OBJECTS. ROUND SECTIONS ONLY, NO SQUARE SECTIONS.

4) THE SIEMENS MAGNET HAS A QUENCH VALVE ASSEMBLY FOR
CONNECTION TO THE TUBE LOCATED AT THE TOP LEFT SIDE OF THE
MAGNET (SEE MAGNET ELEVATION). THE MECHAMNICAL CONTRACTOR WILL
SUPPLY AND INSTALL A QUENCH VENT TUBE WITH CAP, TO BE
NON—MAGNETIC STAINLESS STEEL (>22 GAUGE RECOMMENDED).
GRADES AISI304, 309, 316, OR 321 ONLY. THERMAL CONDITIONS MAY
CAUSE THE TUBE TO CONTRACT UP TO 3mm/METER SO A STAINLESS
STEEL BELLOWS OR FLEXIBLE SECTION MUST BE INSTALLED A MINIMUM

OR OPEN WINDOW. WHERE WINDOWS ARE WITHIN THE RESTRICTED REV O
OF EVERY 32'—9" NOT TO EXCEED 2% OF THE OVERALL LENGTH. THE
QUENCH TUBE MAY ALSO BE MADE OF ALUMINUM, EXTRUDED TUBE

AREA, THEY MUST BE PERMANENTLY CLOSED.
QUENCH VENT DESIGN NO SCALE ALUMINUM GRADES 6063 AND 6082 ONLY MUST BE USED. ROLLED

COOPERATION WITH QUENCH VENT MANUFACTURER. QUTLET SAFETY CLEARANCES REV O SLUMINGM. GREDES 008 AlD Booo CREY MUST BE_LTED. ROLLEH
BE USED. THE WALL SECTIONS OF ALUMINUM TUBE MUST BE A
¥ i RF SHIELD —r MINIMUM 14 GAUGE. THERMAL CONTRACTIOM OF 4.5 MM/METEF?. MUST
e QUENCH VENT HESEARE BE CONSIDERED FOR ALUMINUM QUENCH TUBES. THE MOVEMENT OF
AN THE BELLOWS MUST BE RESTRICTED TO PREVENT EXCESSIVE

D/2

CUSTOMER/CONTRACTOR FURNISHED AND
INSTALLED CRYOGEN EXITING DUCT SYSTEM. i
LINE OF BUG SCREEN — 3/8" WIRE MESH COVERING

19'—g"

NOTE: THE SIZE OF THE CRYOGEMN EXITING DUCT

2D
9'=11"

FLASHING TO BE SIZED, DETAILED AND SPECIFIED il BELLOWS DIFFUSER
BY THE MECHANICAL ENGINEER OF RECORD. = RF ROOM

CABIN
LINE OF ROOF CABIN GALVANIC ( )_‘\«‘_

SEPARATION

THE DIAMETER OF THE QUENCH VENT MUST
NOT BE DECREASED FROM THE MAGNET TO
THE QUENCH VENT EXHAUST.

2D

QUENCH VENT FLEXIBLE SECTION TO BE DESIGMNED -
IN ACCORDANCE WITH QUENCH VENT NOTES, THIS
SHEET. BUILT BY MECHANICAL CONTRACTOR AND
INSTALLED BY THE CUSTOMER/CONTRACTOR.

IN THE CASE OF A HORIZONTAL EXIT THROUGH A WALL, THE OUTLET
MUST BE TURNED DOWN BY NOT LESS THAN THE LINE OF THE
DIAMETER TO PREVENT RAIN INGRESS. THE EXIT MUST BE SITUATED
WHERE IT CANNCT BE BLOCKED BY DRIFTING SNOW.

TO AVOID RISK OF INJURY FROM COLD BURNS AND ASPHYXIATION,
ACCESS TO THE QUENCH VENT OUTLET MUST BE RESTRICTED AS
SHOWN. THE OUTLET MUST NOT BE SITUATED WHERE, IN THE EVENT
OF A QUENCH, HELIUM GAS COULD BE DRAWN INTO AN AIR INLET

DIELECTRIC ISOLATION
SEE DETAIL A-502/2

RF WAVEGUIDE MADE WITH FLANGES FOR QUEMCH
VENT COUPLING TO BE SIZED, FABRICATED AND
INSTALLED BY RF SHIELD CONTRACTOR IN -

EXPANSION DUE TO PRESSURE. THE WEIGHT OF THE TUBE MUST BE
SUPPORTED BY THE BUILDING AND BE FLEXIBLE ENOUGH TO ALLOW
THE EQUIPMENT CONFIGURATION SHOWN THE QUENCH VENT IS TO BE SUPPLIED AND INSTALLED BY THE MECHANICAL CONTRACTOR. IT MAY BE MOVEMENT FROM THERMAL CONTRACTION. THE WALL EXIT SHOULD
ON THESE ELEVATIONS REPRESENT CONNECTED TO THE FLANGE AT THE MAGNET HORIZONTALLY OR VERTICALLY AND SHOULD BE DESIGNED, ALSO BE FLEXIBLE.

"TYPICAL” INSTALLATION CONDITIONS. COMNSTRUCTED AND INSTALLED AS PER THE INSTRUCTIONS ON THIS SHEET. 5) THE MAXIMUM INTERNAL PRESSURE IS CALCULATED AT 1.45 PSI.
THE MAXIMUM PRESSURE SHOULD BE ENGINEERED FOR 6.5 PSI.

6) USE THE QUENCH VENT CALCULATOR PROVIDED BY SIEMENS TO
DESIGN A QUENCH VENT THAT MEETS DESIGN REQUIREMENTS FOR

| DIAMETER, LENGTH, NUMBER OF ELBOWS AND PRESSURE DROP. ALL
ﬁL = BENDS MUST BE SMOOTH WALLED AND HAVE A CENTERLINE TO

FINAL CONNECTION OF THE CRYOGEN EXITING
DUCT SYSTEM SHALL BE PERFORMED BY THE
CUSTOMER /CONTRACTOR DURING THE DAY OF

MAGNET DELIVERY.
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2D

INTERNAL PIPE DIAMETER RATIO OF 1.5 TO 5.0. EXPANSIONS TO

FLANGE FOR QUENCH VENT COUPLING —— ]
i K — J PIPE DIAMETER CAN BE DONE WITH A DIFFUSER. ONLY ROUND TUBE
§'=10 1/2” MINIMUM RF ROOM HEIGHT REQUIRED - SECTIONS MAY BE USED, RECTANGULAR SECTIONS ARE NOT ALLOWED.
FOR VERTICAL QUENCH VENT EXIT. FOR HORIZONTAL 7) THERE MUST BE A 12—19 INCH FLEXIBLE SECTION OF PIPE FOR
ESH
1
I

EXIT, COORDINATE EFFORTS WITH RF ROOM VENDOR. COMMECTION TO THE QUENCH VALVE AT THE MAGNET WITH AN INSIDE
DIAMETER GREATER THAN 4" (1.5T) OR &" (3.0T) ANMD ABLE TO
WITHSTAND 6.5 PSI.

8) SECTIONS OF THE PIPE CAM ONLY BE JOINED BY WELDING OR
BOLTED FLANGES WITH FIBER GASKETS. ROTARY FLANGES ARE
PERMITTED, VEE CLAMPED FLANGES MAY NOT BE USED.

9) THE PROTECTION AT THE END OF THE TUBE SHALL BE 3/87

PROVIDED BY ”“
CUSTOMER /CONTRACTOR HORIZONTAL QUENCH VENT CONMECTION

= ! = z N FLEXIBLE BELLOWS/ACOUSTIC 2'-7 3/4" 2'-0 5/16" LEFT OF ISOCENTER

N FLEXIBLE BELLOWS/ACOUSTIC DECOUPLER DECOUPLER SECTION, FLEX COUPLING
PROVIDED BY SECTIOM, FLEX COUPLING AT MAGMNET i AT MAGNET PROVIDED BY SIEMENS
SIEMENS PROVIDED BY SIEMENS. AR :
(Ll o S l VERTICAL QUENCH VENT CONNECTION
: | 1'=6 1/4" 2'=0 1/4" LEFT OF ISOCENTER
< ﬁ’> o |
WIRE MESH COVERING AN AREA AT LEAST 2.5 TIMES THE CROSS

A 90" ELBOW FOR VERTICAL CONNECTION SECTION AREA OF THE QUENCH PIPE.

MOUNTING HARDWARE TO BE SUPPLIED PRectea
BY SIEMENS AND INSTALLED BY THE FEEEEEEE] | - b d : OF THE QUENCH TUBE. 10) WHERE THE QUENCH TUBE EXITS THROUGH A FLAT ROOF, THE
CUSTOMER/CONTRACTOR, TYPICAL OF FLANGE AT THE OUTLET MUST BE ABOVE A LEVEL WHERE WATER COULD ENTER
12 PLACES. GALVANIC ISOLATION AT T MAGMNET IN THE EVENT THAT THE ROOF DRAINS BECOME BLOCKED. IN THE
THIS LOCATION IS REQUIRED.
ESH
1

CASE OF A HORIZONTAL EXIT THROUGH A WALL, THE OUTLET SHALL
MESH AREA = |z« = e BE ANGLED DOWNWARD NOT LESS THAN 1 PIPE DIAMETER TO PREVENT
2.5 x TUBE AREA s i

14 5/8"
14 5/8

NNCO'T FORR CONNS T I RUuUC T 1O

MAGNET WITH COVERS RAIN INGRESS. THE EXIT SHALL BE LOCATED ABOVE THE LEVEL OF
\ DRIFTING SNOW.

11) WHERE THE QUENCH TUBE EXITS VERTICALLY, A RAIN COVER
MUST ALSO BE FITTED WITH THE DIAMETER TO BE TWO TIMES THE |
DIAMETER OF THE QUENCH TUBE. THE CLEARANCE BETWEEN THE
RE SHIELDING RAIN GUARD AND THE MESH SHALL 2 TIMES THE DIAMETER OF

THE TUBE. A DEFLECTOR PLATE SHALL BE WELDED TO THE TUBE
WHERE IT EXITS THE ROOF TO PREVENT HELIUM FROM RE—ENTERING
THE BUILDING. THE DEFLECTOR SHALL BE AT LEAST THE DIAMETER
OF THE RAIN GUARD AND LOCATED TWO PIPE DIAMETERS ABOVE
THE ROOF AND TWO PIPE DIAMETERS BELOW THE RAIN GUARD,

SIEMENS SUPPLIED PATIENT COUCH

45" T —
QUENCH VENT FLANGE AT MAGNET o — (IL o

CRYOGEN EXITING DUCT SYSTEM NOTES: ~
MESH AREA =

1) THE MECHANICAL ENGINEER OR RECORD SHALL BE RESPONSIBLE FOR THE DESIGN, DETAIL AND SPECIFICATION OF THE 2.5 x TUBE AREA
CRYOGEN EXITING DUCT SYSTEM WITH ALL WORK TO PERFORMED BY THE CUSTOMER/CONTRACTOR UNLESS SPECIFIED OTHERWISE.

VERTICAL QUENCH
VENT CONNECTION
HORIZONTAL QUENCH
VENT CONNECTION
Fig 7len

DURING A QUENCH THE HELIUM GAS EXITING THE QUENCH PIPE MAY
BE AT TEMPERATURES OF LESS THAN —400°F. DUE TO THIS
TEMPERATURE ROOFING MATERIALS OR ITEMS AROUND THE VENT
EXIT MAY BE ADVERSELY AFFECTED. CONSIDERATION OF MATERIALS
AND ITEMS PLACED NEAR THE WENT EXIT SHOULD BE TAKEN INTO
ACCOUNT 30 DAMAGE DOES NOT OCCUR.

>10" COME AMNGLE -|L s

2) TAKE PROPER PRECAUTIONS WHEN FIELD WELDING IN THE WICINITY OF LIQUIFIED/FROZEN OXYGEN.

3) UNLESS SPECIFIED OTHERWISE ALL MATERIAL AND WORK SHALL BE PERFORMED BY THE CUSTOMER/CONTRACTOR WITH FINAL o - /
COMNECTION OF THE CRYOGEMN EXITING DUCT SYSTEM TO THE SIEMENS MAGNET TO BE PERFORMED BY THE MESH AREA = |
CUSTOMER /CONTRACTOR UNDER SIEMENS" SUPERVISION, 2.5 x TUBE AREA _—-I

I

1 1 | |
4} THE DIAMETER OF THE CRYOGEN EXITING DUCT MAY VARY WITH ACTUAL ROUTING. P A%)CETSS A-ng ?HIENJE;JLTENEEOQ:ESPLN?UE#R‘BNES RAENS?FQT?TPEIBYXBP:HSFN—T]”
THE LOCATION, PITCH, AND MOUNTING HEIGHT ABOVE FINISHED FLOOR

20

FOR THE MECHANICAL SYSTEMS SHALL BE SPECIFIED, DETAILED AND ON EACH SIDE AND BELOW, AND 19'-9" ABOVE WITH WARNING

: i _ SIGNS. THE EXIT MUST NOT BE LOCATED WHERE HELIUM GAS
- CRYOG EN EXITlNG DUCT SYSTEM DETA'L EJ%ALSECALE SOLUTIONS FOR QUENCH TUBE g\?;TE—EMBEO;E%OEECE:I::FLALBEENS%%EEDRINETFEDRE\El%?DTHﬁéLLLO%i%:—ENNI%?L

COULD BE DRAWN INTO AN AIR INLET OR OPEN WINDOW. A
THE CABLE TRAYS AS SHOWN ON THE 1/4” SCALE ELECTRICAL PLAN. WARNING: MUGT. BE PLACED: NEAR: THE ‘QUENCH YENT OUTLET.
EXITING THROUGH A WALL
SEE QUENCH VENT NOTES REV O

- | HORIZONTAL OUTLET | 1

13) THE QUENCH TUBE MUST HAVE MINIMUM 17 INSULATION FOR

THE FULL LENGTH. WITHIN THE RF ROOM THERE SHOULD BE A 17
LAYER OF MINERAL FIBER INSULATION WITH A VAPOR BARRIER AND
1" CLASS O OR CLASS AP ARMAFLEX. OUTDOOR PIPES MUST BE

WEATHERFROOF. THE TUBE MUST HAVE A WARNING POSTED ALONG
IT'S ENTIRE LENGTH FOR EXTREMELY COLD HELIUM GAS -

MAGNET SIDE ELEVATION NO SCALE

(12),3/8" 5 1/gr

>COC_CULINNITERd T

thr

2 | QUENCH VENT FLANGE | wo scae

AUTHORIZED PERSONNEL ONLY. THE INSULATION MUST NOT TOUCH
\ 7 1/8" THE MAGNET COVERS. TO AVOID RF DISTURBANCES THE INSULATION
/ MUST NOT MAKE ELECTRICAL CONTACT WITH THE WAVEGUIDE.
5 7/8"
14) GALVANIC SEPARATION MUST BE PROVIDED BETWEEN THE
| | MAGNET, THE QUENCH VENT, THE RF ROOM, AND THE BUILDING,
- DIRECTION CRYOGEN NOTES HEI—IUM CONTENT TWO SEPARATIONS ARE REQUIRED USING STAINLESS STEEL BOLTS,
/ \ — OF FLow — == o0 INSULATING BUSHES AND LOCKING NUTS. NO OTHER DESIGNS ARE
- 1) "CRYOGENS” IS A TERM USED TO IDENTIFY THE REFRIGERANT USED LfEhs AT TOU4 J; PERMITTED FOR SAFETY.
v / _ - TO MAKE THE MAGNET "SUPER—CONDUCTING”, IN THIS APPLICATION, TYPICAL BOIL OFF RATE 0.0 L/HR pUR ITEILAL GUINICAL. e, -
| T LIQUID AND GASEOUS HELIUM. SPECIAL CARE MUST BE TAKEN DEPENDING ON SEQUENCES 15) THE DESIGN AND CONSTRUCTION OF THE QUENCH PIPE MUST
\ / e DURING THE TRANSFILLING OF THE MAGNET WITH CRYOGENS AND TYPICAL REFILL INTERVAL 10 YEARS AND OPERATING TIME. BE DOCUMENTED WITH DRAWINGS AND CALCULATIONS THAT ARE
_ ' _ NORMAL EXHAUST OF CRYOGENS FROM THE SYSTEM. ASIDE FROM THE KEPT WITH INSTALLATION DOCUMENTS. IT MUST COMPLY WITH THE
' OBVIOUS DANGER OF FREEZING, HELIUM GAS WILL ALSO DISPLACE THE WITHOUT THE COLD HEAD RUNNING THE LIQUID HELIUM WILL BOIL OFF REQUIREMENTS IN THIS DOCUMENT BEFORE BEING CONNECTED TO
/.\ pay >, OXYGEN IN THE ROOM. THE INSTALLATION OF AN APPROVED TOXGARD FROM 98% TO 0% IN APPROX. 29 DAYS. THE LOSS DURING SHIPPING IS THE MAGNET.
G/ MONITORING SYSTEM IS RECOMMENDED. APPROX. 3.3% PER DAY. s
G\ ; ; — — 2) THERE SHALL BE A TRANSPORT ROUTE FOR DELIVERY OF
S S CRYOGENS TO THE EXAM ROOM. SPECIAL VESSELS CALLED DEWARS
: = s ARE USED TO TRANSPORT HELIUM. A 250 LITER DEWAR WEIGHS 335
= POUNDS AND HAS A 32" DIAMETER, A 500 LITER IS 540 POUNDS,
. AND IS 42" IN DIAMETER.
w 2 |’
B > 2.5 x (D2-D1) 3) HELIUM GAS CYLINDERS MAY BE USED DURING THE INITIAL FILLING
| OF HELIUM INTO THE MAGNET. THE FACILITY IN WHICH THESE MAY BE
USED NEEDS TO HAVE THE ABILITY TO TEMPORARILY STORE AND
QUENCH VENT FLANGE AT MAGNET AND ACCOUSTIC DECOUPLER. EXPANSION TO A GREATER DIAMETER TUBE CAN BE ACCOMPLISHED SECURE THESE CYLINDERS THAT WILL PREVENT THEM FROM SKEKYRA
CONNECTION OF THE QUENCH VENT PIPE TO SIEMENS SUPPLIED BY USE OF A DIFFUSER. THE DIFFUSER MUST MEET QUENCH VENT INADVERTENTLY FALLING OVER. REV 9
FLANGE TO BE DESIGNED, DETAILED, AND SPECIFIED BY THE REQUIREMENTS AND THE GEOMETRIC PARAMETERS SHOWN HERE.
MECHANICAL ENGINEER OF RECORD. TO BE FABRICATED AND THE DIAMETER OF THE PIPE SHOULD NEVER DECREASE IN THE 3} iUL?NDTE ;;EE“SE SSNT_HPEASNEEL%M hﬁngﬁEcEFPE\gDEDQEEN%EuANS PROJECT MANAGER: TRENT CHILDRESS
INSTALLED BY THE MECHANICAL CONTRACTOR UNDER SIEMENS DIRECTION OF FLOW. VENT —_—_ TEL: (317) 341-1094
SUPERVISION, REV O i g’m\lh EXT:
- QUENCH VE NT DIFFUSER EMAIL: trent.childress@siemens.com
NO SCALE
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THE USE OR REPRODUCTION OF | PROJECT #: SHEET: L

THIS TITLE BLOCK WITHOUT

SIEMENS  AUTHORIZATION ~ WILL
RESULT IN PROSECUTION UNDER 1 400888 J
r
-

11/03/15 | CHANGED 150 CENTER LOCATION PER: CUSTOMER

R101R(B) DATED 09/29/15
10/22/15 | APPROVED BY CUSTOMER FOR FINALS

FULL EXTENT OF THE LAW.
SHEET  OF DRAWN BY:
ALL RIGHTS ARE RESERVED. 10 10 R. SUTHERS

—THIS DRAWING IS DESIGNED TO CONFORM TO FEATURES AMD EQUIPMENT REQUIREMENTS PRESENTED —IT IS RECOMMENDED THAT THE SIEMENS DRAWINGS BE INCORPORATED WITH THE CONSTRUCTION —ALL DIMENSIONS SHOWN OM THIS DRAWING ARE FROM FINISHED SURFACES.
AT THE TIME OF THEIR PREPARATIOM. SINCE BOTH THESE FACTORS ARE SUBJECT TO DESIGN DOCUMENTS FOR REFERENCE. —THIS DRAWING DOES NOT PROVIDE RADIATION SHIELDING REQUIREMENTS FOR X—RAY AND ASSOCIATED
MODIFICATION, THEY ARE NOT TQ BE USED FOR CONSTRUCTION PURPOSES. EQUIPMENT. THE CUSTOMER IS RESPONSIBLE FOR CONSULTING WITH A REGISTERED RADIATION
—THIS SET OF PLANS REPRESENTS A COMPLETE SET OF DETAILS AND SHOULD MOT BE SEPARATED. PHYSICIST TO SPECIFY RADIATION PROTECTION.
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